Introduction
In many temperate zone cervids, increased gonadotrophin secretion, testicular activity and reproductive activity occur while daylengh is decreasing (Lincoln, 1985) . In male white tailed deer, Odocoileus virginianus, and in fallow deer, Dama dama, pituitary gonadotrophin activity which provokes and sustains sexual activity is high for 4 or 5 months (Lincoln & Kay, 1979; Bubenik et ai, 1982; Bubenik, 1986; Asher et ai, 1989) and, in male red deer, Cervus elaphus, for 2 months before the autumn rut (Lincoln & Kay, 1979) . Roe deer which mate in summer rather than in autumn with a 7 month period of sexual activity (Bramley, 1970;  Sempéré, 1982 Sempéré, , 1990 exhibit highest seasonal concentrations of serum luteinizing hormone (LH) in spring when daylength is increasing (Schams & Barth, 1982; Sempéré & Lacroix, 1982) .
Roe deer may differ from white tailed deer and fallow deer in that the seasonal increase in gonadotrophin secretion may be a consequence of increasing rather than decreasing daylength. In some temperate zone cervids, manipulation of photoperiod affects the timing of the breeding cycle (Jaczewski, 1954; Goss, 1983; Bubenik et ai, 1987; Suttie et ai, 1989) and this study of roe deers was designed to determine whether increasing photoperiod is necessary for the initiation of repro¬ ductive activity, defined by changes in the concentrations of plasma LH, testosterone (Peet & Lincoln, 1977) .
In ewes, ketamine (6mgkg~') did not significantly affect LH concentrations (Clarke & Doughton, 1983) and Rompun, alone or with ketamine, has been found satisfactory for use in studies of cervid reproduction (van Mourik & Stelmalsiak, 1985; Bubenik et al, 1987 , Fennessy et al, 1988 Suttie et al, 1989 At the 50% displacement level for 50 pg testosterone per tube, crossreactivities were as follows: 5a-dihydrotestosterone 17-8%; 5ß-androstane-3ß and 17ß-diol 1-4%; 5a-androstane and 3ß-17ß-diol 1-2%; androstenadione 1-4%; epitestosterone 0-7%; progesterone 007%; cholesterol, dehydroepiandrosterone, cortisol deoxycorticosterone and oestradiol <0-02%. The mean recovery from extracts of plasma from deer was 90-2 + 0-2% ( + SEM). Coefficients of variation were 12% (interassay) and 7-1% intra-assay).
Plasma concentrations of LH were determined in a single assay to eliminate interassay variability. Samples were analysed in duplicate by heterologous radioimmunoassay (Sempéré & Lacroix, 1982) using LH M3, which has as standard 1-5 times the activity of NIH-LH-SI (Jutisz & Courte, 1968) . The antiscrum did not crossreact with ovine FSH, GH or TSH. Assay sensitivity was 0-2 ng ml-1 and the intra-assay coefficient of variation was less than 5%.
Statistical analysis
The mean concentrations of testosterone and LH were expressed with their standard errors. Statistical compari¬ sons between each monthly mean value of each hormone were carried out by analysis of variance.
Gonadotrophin pulses were identified as described by Goodman & Karsch (1980) . The criterion for definition of a peak was its occurrence within two samples of the preceding nadir. The amplitude (peak minus nadir) had to be greater than the sensitivity of the LH assay and had to exceed the 95% confidence limits of the preceding nadir.
Results
Reproductive and antler cycle in animals under natural photoperiod
The highest plasma LH concentrations were recorded in January-February (Fig. 1) . After a significant decrease in March-April (P < 0001) concentrations increased again in May-June (P < 005) and then dropped significantly to minimum values in July-August (P < 0001 As in control animals, high plasma LH concentrations were recorded in January (Fig. 2) , but in experimental deer, high LH concentrations were maintained until April and then decreased signifi¬ cantly to a minimum in May-June (P < 001), at a time when controls exhibited a significant increase of LH (Fig. 1) (Fig. I ) 
Discussion
The general model for the interaction between LH and testosterone is that the former stimulates production of the latter. Males of seasonally breeding mammals such as Soay sheep (Lincoln, 1976) , red deer (Lincoln & Kay, 1979) and fallow deer (Asher et ai, 1989) , during the period of reactivation of the reproductive system, show high amplitude LH pulses, but only minor increases in plasma testosterone. At the peak of testicular activity, there are major fluctuations in testoster¬ one, which suppress the amplitude of LH pulses through a negative feedback mechanism (Fennessy et ai, 1988) . Earlier studies (Schams & Barth, 1982; Sempéré & Lacroix, 1982) (February-March) , the concentration of testosterone rises, and that of LH falls, whereas LH pulse frequency decreases. As the rut approaches, i.e. in May and June, plasma testosterone concentration increases and LH pulse frequency increases, but once the rut starts in July, when plasma testosterone is maximal, LH has fallen to minimum concentrations and we could not detect an LH pulse. In red deer and in fallow deer (Lincoln & Kay, 1979; Asher & Peterson, 1991) at the time of the rut there was, similarly, episodic secretion of testosterone with no pulsatile secretion of LH. In these species the testis appears to be much more responsive to LH at this time (Suttie et ai, 1984) , and it certainly appears that in roe deer, in the rut, increased testosterone concentrations inhibit LH release but not sufficiently to inhibit steroidogenesis. (Lincoln & Short, 1980; Howies et ai, 1982; Goss, 1983) . Further study is required to determine whether this could have been entrained by photoperiodic experience, as has been noted in ewes (Robinson & Karsch, 1987; Foster et ai, 1988; O'Callaghan et ai, 1991 (Schams & Barth, 1982; Sempéré & Lacroix, 1982) when daylength is over 12 h. The casting of antlers in June-July, five months earlier than was observed in animals under natural photoperiod, is presumably a result of this, in that a fall of testosterone concentration precipitates antler casting in other deer (Suttie et ai, 1984; Fennessy et ai, 1988) 
